Abstract. The ability to identify schematic knowledge is an important goal for both assessment and instruction. In the current paper, schematic knowledge of statistical probability theory is explored from the declarative-procedural framework using multiple methods of assessment. A sample of 90 undergraduate introductory statistics students was required to classify 10 pairs of probability problems as similar or different; to identify whether 15 problems contained sufficient, irrelevant, or missing information (text-edit); and to solve 10 additional problems. The complexity of the schema on which the problems were based was also manipulated. Detailed analyses compared text-editing and solution accuracy as a function of text-editing category and schema complexity. Results showed that text-editing tends to be easier than solution and differentially sensitive to schema complexity. While text-editing and classification were correlated with solution, only text-editing problems with missing information uniquely predicted success. In light of previous research these results suggest that text-editing is suitable for supplementing the assessment of schematic knowledge in development.
Introduction
Knowledge is many things to many people. de Jong and FergusonHessler (1996) have commented that knowledge has been conceptualised as domain-general and domain-specific, concrete and abstract, implicit and explicit, formal and informal, elaborated and compiled, declarative and proceduralised, conceptual and procedural, unstructured and structured, tacit or inert, strategic, situated, schematic, as knowledge-acquisition knowledge, as metaknowledge -and the list goes on. It would seem that knowledge, like intelligence, is a rather nebulous construct. However, within this quagmire a small number of approaches to conceptualising knowledge have received almost consensual support. The declarative-procedural framework is one such approach for which evidence has amassed across numerous domains (Anderson & Schunn, 2000; Benaroch, 2001; Cohen et al. 1997; Kirasic et al. 1996; Low & Over, 1992; Rittle-Johnson et al. 2001 ). How we conceptualise knowledge not only determines the nature of our instructional strategies but also how we assess it.
In the current study we adopt the general declarative-procedural framework to explore the assessment of schematic knowledge of probability theory. This element of statistics is particularly difficult for undergraduate students to master (Konold, 1995) and there are ongoing calls for more innovative ways to assess statistical knowledge (Garfield, 1994) . Schematic knowledge is highly context specific (Quilici & Mayer, 2002) . It contains declarative knowledge (also referred to as conceptual knowledge, de Jong & Ferguson-Hessler, 1996; Riffle-Johnson et al., 2001 ) and procedural knowledge, in addition to situational knowledge that provides cues to when knowledge should be used (Cheng & Holyoak, 1985; de Jong & Ferguson-Hessler, 1996) . A traditional method used to assess schematic knowledge is to have students classify pairs of problems in terms of structural relatedness. We compare this to a relatively new method that has received little attention in the literature called text-editing. Before we describe the text-editing task, a brief overview of the declarative-proceduralschematic framework is presented.
Declarative knowledge
Declarative knowledge is commonly considered as knowing-what, and procedural knowledge as knowing-how, The declarative-procedural framework has been at the heart of numerous information-processing theories of knowledge-acquisition (e.g., Anderson, 1982; Anderson & Milson, 1989; Anderson & Neves, 1981; Anderson & Schunn, 2000) . During the early stages of skill acquisition, declarative information can be used with general problem-solving procedures in an interpretative way (Anderson, 1990) . For example, a student learning to solve area-of-rectangle problems in a mathematics course may initially encode declarative information relating the length of adjacent sides of a rectangle to the surface area. The student is likely to have had some experience solving other mathematics problems and will also have access to general problem-solving strategies used in everyday reasoning. These additional experiences can be brought to bear on the newly acquired declarative information about rectangles to facilitate success without the student necessarily possessing specific solution strategies
